BACKGROUND Frailty is an important risk factor for cardiovascular disease (CVD), but the impact of early, potentially
found instrumental in refining their prognosis and defining optimal care and treatment for elderly individuals (10) .
Several metabolic and hormonal factors, some of which have also been implicated in the pathogenesis of CVD (e.g., chronic low-grade inflammation and insulin resistance) (1, 2) , are responsible for the gradual biological and functional decline that marks the transition from a state of robustness to pre-frailty and, ultimately, to frailty and its complications (11) . It has been hypothesized that the early detection of a pre-frail status may provide a window of opportunity for more aggressive preventive or therapeutic interventions that might contain disability, hospitalization, and mortality (12, 13) . Few and contrasting data are available, however, on the possible association between pre-frailty and CVD risk in elderly men and women without CVD or disability (3, 5) .
The aim of this prospective study is to investigate the impact of pre-frailty, defined using the 5 modified Fried criteria (3) of: 1) unintentional weight loss; 2) low physical activity level; 3) weakness; 4) exhaustion; and 5) slow gait speed, on the risk of developing CVD in a cohort of community-dwelling elderly individuals with no disabilities, CVD, cancer, or dementia at baseline. We adopted a modified Fried scale to ascertain pre-frailty because this is the most often used frailty index (3) and it has consistently been shown to predict disability and mortality in large cohorts of elderly patients with and without CVD (4) (5) (6) (7) (8) (9) . from 1995 to 1997. Participants came from a random sample of white men and women using a multistage stratified method described elsewhere (14) . After excluding subjects with a diagnosis of CVD at baseline (n ¼ 694), subjects with frailty (n ¼ 200) or any disability in activities of daily living (n ¼ 499), and subjects who declined to attend follow-up visits (n ¼ 139), the final sample consisted of 1,567 Italian subjects. Table 1 ). Collinearity among covariates was quantified using the variance inflation factor among the covariates. Waist circumference and BMI had a high collinearity (variance inflation factor ¼ 4.58), but waist circumference was preferred because in older people it seems to be the best predictor of CVD onset (20) . Hazard ratios (HRs) and 95% confidence intervals (CIs) were used to compare CVD rates by number of frailty criteria taking those with 0 criteria for reference. HRs were also calculated for specific frailty criteria using the same covariates as in the final model and taking for reference participants without a given condition. All analyses were performed using SPSS 21.0 for Windows (SPSS Inc., Chicago, Illinois). All statistical tests were two-tailed and statistical significance was assumed for a p value <0.05.
RESULTS
BASELINE CHARACTERISTICS. The sample consisted of 1,567 elderly subjects (mean age 73.6 AE 6.7 years; 61% were women) with a mean BMI of 27.69 AE 4.40 kg/m 2 , with no CVD, frailty, or disability at baseline. Table 1 shows the baseline characteristics by pre-frailty criteria according to the number of frailty criteria met. Pre-frail participants were older and more frequently women (p for trend <0.0001 for both variables). After adjusting for age and sex, the variables of BMI, waist circumference, and GDS score positively correlated with our modified Fried frailty score ( Table 1) . In contrast, current smoking and systolic BP were negatively associated with the modified Fried frailty score ( Table 2 ). As shown in Figure 2 
DISCUSSION
In our large cohort of community-dwelling elderly men and women, pre-frailty significantly predicted incident CVD. A 1-U increase in the modified Fried score, signifying multisystem decline in physiological reserves and increased vulnerability to stressors, was associated with a 25% increased CVD risk. These findings were consistent in both sexes and independent of known clinical and metabolic risk factors. In particular, pre-frailty was a significant predictor of incident HF, and more than half of the CVD events were HF-related. These findings are consistent with data from several cross-sectional studies and one longitudinal study showing that HF is the most frequent type of CVD in frail and pre-frail elderly individuals (7, 21, 22) .
The prevalence of pre-frailty in our cohort was approximately 40% and, as expected, higher in women and older individuals (23, 24) . Given that this population initially had no CVD or disabilities, this prevalence is extremely high, underscoring the potential importance of assessing pre-frailty in apparently healthy elderly men and women. Prefrailty has been associated with a 4-fold higher risk to become frail over a 4-year follow-up (3), so it may be that this study's worse outcomes were related to pre-frail adults transitioning to frail phenotypes Values are hazard ratio (95% CI) unless otherwise noted. *Pre-frailty status according to number of modified Fried criteria. Model 1: Adjusted for age and sex. Model 2: Adjusted for the covariates in Model 1 and presence of chronic obstructive pulmonary disease, alcohol drinking, serum 25-hydroxyvitamin D levels, and Geriatric Depression Scale score. Model 3: Adjusted for the covariates in the previous models and waist circumference, presence of diabetes, hypertension, and atrial fibrillation; use of antihypertensive agents, low-dose aspirin, anticoagulant drugs, and statins; systolic blood pressure, diastolic blood pressure, and ankle brachial index (as continuous variables); serum high-density lipoproteins, low-density lipoproteins, triglycerides, uric acid, fasting plasma glucose, glycosylated hemoglobin, erythrocyte sedimentation rate, and white blood cells (as continuous variables); estimated glomerular filtration rate (as a continuous variable); and smoking status.
CI ¼ confidence interval; CVD ¼ cardiovascular disease. Pre-frailty is associated with measures of central adiposity, long-term glucose control, and inflammation that could promote the onset of cardiovascular disease (top). Multidimensional assessment is necessary to start beneficial interventions early that could slow the progression of cardiovascular disease (bottom). Table 2 ). Unless otherwise specified, data are presented as hazard ratios (HR) (squares) and 95% confidence interval (ticks). STUDY LIMITATIONS. First, because no imaging was done to identify subclinical cardiovascular damage, we cannot rule out the possibility of participants having a decline in heart function already at baseline.
It is well known that frail subjects could have an underlying quiescent CVD, such as coronary artery disease (42). In our sample, however, the presence of 
